A new type of conglomerate composites -polymer concrete based on polybutadiene belonging among the liquid rubbers containing up to 90% mineral filler by weight has been enveloped and investigated. Concept of this material is based on application of low molecular butadiene hardened by sulfur in presence of special additives. Quartz sand and fly ash are used as fillers and fine grained granites and basalt chipping as coarse aggregate. The resulting material has very high acid and alkali resistance, toughness and adhesion to metal reinforcement, low water absorption and remarkable compressive strength (up to 100 MPa).
INTRODUCTION
For many applications, it is becoming increasingly popular to reinforce the concrete with small, randomly distributed fibers. Their main purpose is to increase the energy absorption capacity and cracking resistance of the material. But also the increase in tensile and flexural strength is often the primary objective. Fiber reinforcements increase concrete's toughness and ductility (the ability to deform plastically without fracturing) by carrying a portion of the load in the case of matrix failure and by arresting crack growth. While steel fibers are probably the most widely used and effective fibers for many applications, other types of fiber are more appropriate for special applications. For example, architectural and decorative concrete products will call for fibers with a minimum of visual impact, so that nylon or polypropylene fibers may be called for.
For fiber reinforcing, the maximum load carrying capacity is controlled by fibers pulling out of the composite because fibers do not have a deformed surface like steel reinforcing bars. Some fibers are more "slippery" than others when used as reinforcing and exert primary control over a toughness of the concrete product in which they are placed. In freshly mixed concrete, they increase resistance to plastic shrinkage. In hardened concrete they improve strength and toughness depending on fiber type, shape, size and amount.
From this point of view the continuously reinforced new kind of polymeric concrete on the basis of low molecular polybutadiene binder (from here on RubCon) with the highest mechanical characteristics and chemical resistance in different aggressive environments has a great potential for engineering practice as it can enhance structural performance, reduce amount of bar reinforcement, provide for a simplified construction technique and lower construction cost.
Properties of a fibrous concrete as composite material depend on properties of its components from which the major are the steel or nonmetallic fibers. Because the Young's modulus of steel fibers is 4-8 times that of concrete it is possible to increase strength of concrete and its crack resistance. According to lab tests, small diameter steel fibers added to concrete mixture reduce its visible shrinkage cracking by more than 80%, increase toughness and atmospheric durability. Different factors such as reinforcement ratio, size and form of fibers and particle size of a coarse aggregate exert a great action on the mechanical properties of a continuously reinforced concrete. The influence of these parameters on strength and deformation characteristics of fibrous polymer concrete is investigated in [1, 2, 3] .
Chemical action of corrosive environments changes the structure of polymeric materials and results in irreversible deterioration of compositions. Chemical stability and water absorption of fiber reinforced RubCon in acid and alkaline media are studied in the present work. The choice of aggressive environments was based on their prevalence in industrial production and also qualitative and quantitative characteristics of chemical stability of fibrous and plain RubCon.
2.
EXPERIMENTAL RESULTS AND DISCUSSION 2.1 Effect of fiber reinforcing ratio and particle size of the coarse aggregates on RubCon's strength Materials used in fiber reinforcing of composite materials include acrylic, asbestos, cotton, glass, nylon, polyester, polyethylene, polypropylene, rayon, rock wool and steel. Acid resistant glass and steel fibers have received a wide application as concrete reinforcement. Behavior of continuously reinforced RubCon with arbitrary located steel fibers was examined. Fibers were made from chopped high strength steel tire cord with a brass cover. Our preliminary researches of the fibrous RubCon containing fine-grained gravel have shown that fibers with aspect ratio (relative length) L/d=100 are located uniformly, without clots and allow to achieve the high strength and deformation characteristics.
Full two-factorial experiment is carried out. Varied parameters were the reinforcement ratio µ and particle size of coarse aggregate a; response functions were tensile, compressive and bending strength of the polymer concrete samples with size: 4×4×16 cm and 4×4×40 cm. During the experiment the reinforcement ratio and particle size were changed from 0% (without reinforcement) to 3% with step of 1% and from 0 (without crushed stone) to 15 mm with step of 5 mm, correspondingly. Results of the experiments are illustrated on Figures 1-3.
It can be seen that at increase of the particle size of coarse aggregate at constant reinforcement ratio the RubCon strength characteristics are decreased. Especially clearly this tendency is shown for tensile strength. The increase of strength characteristics with growth of reinforcing ratio in all range values was quite expected at beforehand given the particle size of coarse aggregate. The experiments carried out have made possible to propose the practical method of reinforcing ratio and coarse aggregate quality assignment depending on required strength characteristics of RubCon. The compression, tensile and bending strength dependences of aggregate particle size a and percentage of reinforcement µ are shown in Figures 4-6.
It should be noted that at µ >2% the growth of strength is slowed down as a result of fibrous clotting in the process of RubCon making. Clotting makes the production process more complicated and causes many defects in RubCon structure. The RubCon bending strength (MPa) dependence on reinforcement ratio (µ, %) and particle size of coarse aggregate (a, mm).
Strength of continuously reinforced RubCon with various kinds of fibers
Investigations to find an effect of kind and sizes of fibers on RubCon's strength were carried out. Experiments were performed with samples of 4×4×16 cm. Various materials of fibers were used: steel, polypropylene, rough basalt and glass. The steel fibers with brass cover were manufactured from highly strength metal cord of tires.
Reinforcement ratio for appropriate fibers materials was adopted according to our preliminary researches. So the optimal volume of fiber content is 1.0-1.5% for steel fibers and 1.0-5.0% for glass ones. Control samples without reinforcement were prepared as well. Figure 7 illustrates the relationship between bending tension of RubCon samples and reinforcement ratio and the kind of fibers. highest bending stress. It worth noting, that with increasing reinforcement ratio the bending strength of RubCon tends to decrease owing to fibers clotting.
In the course of tests we observed various character of RubCon samples destruction depending on a material of reinforcing fibers. The application of rough basalt or glass fibers results to brittle destruction of samples, which follows break of fibers. In this case the crack formation moment coincides with that of break of fibers. It should be noted, that crack formation of RubCon samples reinforced by steel or polypropylene fibers begins much earlier than fracture of fibers.
One of the major areas of RubCon application is structures exposed to aggressive environments [1] , where crack resistance of the material is important. Our experiments have shown, that steel fibers improve crack resistance and allow to produce a material with high elastic-plastic properties. That is a reason that we have undertaken research of influence of fibers reinforcement ratio and aspect ratio on RubCon strength at compression, tension and bending.
Varied parameters were the reinforcement ratio µ and aspect ratio of the fibers L/d; response functions were tensile, compressive and bending strength. During the experiment the reinforcement ratio and aspect ratio were changed from 1% to 4% with a step of 1% and from 40 to 130 with a step of 30, respectively.
Results of the experiments are illustrated in Figures 8 -10. (Figure 10 ). The explanation of this phenomenon is connected to feature of a plastic matrix and rigid elastic fibers interaction. It should be taken in mind that elasticity modulus of steel fibers is 5-6 times higher than that of RubCon. During loading process at relatively large aspect ratio L/d pull-out of fibers from the polybutadiene binder is observed owing to decrease of adhesion bond between RubCon matrix and fibers.
Strength characteristics of steel fiber reinforced RubCon depend on the reinforcement ratio 
2.3
Chemical resistance of RubCon Durability of RubCon depends to as greater extent on its resistance to attack by water and corrosive media. Table 1 and Figures 11-13 as the curves of mass absorption and chemical resistance of RubCon samples.
It is apparent that RubCon has hydrophobic properties with coefficient of water resistance K xc = 0.995 and water absorption Δm = 0.05%. It is possible to explain such small change of weight by nature of binder (polybutadiene), which practically is not dampened by water.
Compressive strength of RubCon is reduced during the first 180 day owing to water penetration into micro pores and micro cracks of the samples. As this takes place the strength of intermolecular interaction is lowered and the stresses in the top of microcracks increase. Destruction of polymer binding under inorganic acids exposure causes tears of polymer macromolecules. In turn, it results in a lowering of RubCon strength and increasing of its deformation. 
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CONCLUSIONS
From the experiment results it may be concluded that:
• The increase of the particle size of coarse aggregate at constant reinforcement ratio results in decrease of RubCon compressive, tensile and bending strength.
• The optimal composition of continuously reinforcement RubCon from the point of view its strength is: reinforcement ratio μ = 2%; maximal particle size of coarse aggregates a = 5 mm.
• At µ > 2% clotting of fibers is observed, which results in the formation of structural defects. Application of fiber reinforcement made of various materials improves significantly the bending strength of RubCon.
• Steel fibers improve crack resistance RubCon and allow producing the material with high elastic-plastic properties.
• Optimal parameters of steel fiber reinforcement are: reinforcement ratio µ=2%; relative length of fiber L/d=100.
• Application of steel fibers with the aspect ratio L/d > 100 is not efficient.
• Continuously reinforced RubCon has high compressive, tensile and bending strength.
• RubCon is a hydrophobic and chemical resistant material in inorganic acid environments.
• Continuous reinforced RubCon can find a wide application in structures exposed to aggressive media and dynamic loading.
